INTRODUCTION
The economically important production traits in cattle are influenced by many genes controlling the biological and physiological processes in organisms involved in formation of phenotypic traits. The candidate gene approach is based on a prior knowledge including the physiological mechanisms. Candidate genes are generally the genes with known biological function directly or indirectly regulating the developmental processes of the investigated traits, which could be confirmed by evaluating the effects of the causative gene variants in an association analysis (Zhu and Zhao, 2007) . In practice, identification of the trait genes is achieved using a combination of genetic mapping, to localise the QTL region on a chromosome, and candidate gene or positional cloning approaches, to identify the trait gene within QTL region (Williams, 2005) .
In dairy cattle many genes were evaluated as candidate for milk performance. In this study single nucleotide polymorphisms (SNPs) of three genes encoding leptin (LEP/Arg2059Cys), leptin receptor (LEPR/ Thr945Met) and pituitary transcription factor (Pit-1/ g.1178A>G) were analysed in relation to the variability of milk production traits. The genes have been selected firstly for their biological function and secondly based on previous published association studies that confirmed their impact on milk production in different cattle breeds. Leptin as hormone synthesized and secreted primarily in the adipose cells is involved in the feed intake, energy expenditure, and reproductive performance (Liefers et al., 2005) . Leptin is supposed to be a signal to the reproductive system that enough total energy is present to support the added energy demands of a successful conception and pregnancy (Lindersoon et al., 1998) . Polymorphisms in the LEP gene in cattle have been associated with somatic cells count (Kulig et al., 2010) , milk performance (Anton et al., 2012) , reproduction traits (Almeida et al., 2003) and growth traits (Kulig and Kmieć, 2009 
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MATERIAL AND METHODS
The genomic DNA for genotyping animals was obtained from total of 85 hair roots samples of Pinzgau cows. The analysed individuals were selected based on stratification method. Genomic DNA from each sample was extracted according to Gábor (2009) . After extraction of DNA the concentration was controlled by the spectrophotometry measurement using NanoPhotometer TM (IMPLEN). The genotyping of each individual was carried out using PCR-RFLP methods. A 422 bp fragment of LEP gene was obtained by PCR with time and temperature conditions in accordance with Liefers et al. (2002) . The amplification of a 197 bp fragment of LEPR gene was performed with appropriate reaction condition proposed by Almeida et al. (2008) and a 260 bp fragment of the Pit-1 gene was amplified according to Ozdemir (2012) . Subsequently, the PCR products of LEP, LEPR and Pit-1 genes were digested at 37°C for 10 min with 1 µl of FastDigest restriction enzymes Sau3AI, BseGI and HinfI, respectively. The PCR products and restriction fragments were separated and visualised by horizontal electrophoresis in 3% agarose gels in 0.5 x TBE (130 V for 50 min) stained with dye GelRed.
The determination of population structure in order to estimate the allele and genotype frequencies were done using Popgene32 software (Yeh et al., 2000) . The differences between observed and expected genotype frequencies were tested using Chi-square (χ 2 ) analysis. The population genetic parameters, including observed and expected heterozygosity (H e ) and homozygosity (H o ), effective allele numbers (N e ), polymorphic information content (PIC), and Wright's fixation index (F IS ) were calculated using the PowerMarker software according to Liu and Muse (2005) . The impact of analysed single nucleotide polymorphisms in LEP (Arg2059Cys), LEPR (Thr945Met) and Pit-1 (g.1178A>G) genes on the longlife milk production traits (milk, protein, and fat yield) in analysed population were determined using SAS software. The normality test showed non-significant results and therefore the significance of genotypes effect on production traits were tested by parametric statistic.
RESULTS AND DISCUSSION
For the LEP gene (SNP Arg2059Cys), across analysed population, the prevalence of heterozygous animals was found. The lowest proportion was observed for homozygous BB animals. The high distribution of AA and AB animals in population was reflected in the A allele frequency increase. In the LEPR gene (SNP Thr945Met), CC genotype gained absolute ascendancy because the observed frequency of CC genotype was high (82.4%). This indicated that the observed frequency of C allele is much higher than of T allele (Table 1 ). In case of Pit1/g.1178A>G locus heterozygous AB genotype was the most frequent. The B allele reached higher frequency in population than A allele. The differences between the observed and expected genotype frequencies were non-significant and in the analysed population the Hardy-Weinberg equilibrium was found for each locus. The heterozygosity, effective allele numbers and polymorphism information content of analysed bovine loci are shown in Table 1 . In the analysed population of Pinzgau cows comparable average value of milk production traits to the results of milk recording control in the Slovak Republic for years 2013/2014 was observed. The statistical analysis of LEP/Arg2059Cys locus impact showed significant effect on evaluated long-life milk production traits, with A as a desirable allele (Table 2) . But the statistically significant differences (P<0.05) were found only in comparison of cows with AA and AB genotypes. Milk, protein and fat yield were significant by higher in homozygous AA cows. Similarly the analysis of LEP/ Arg2059Cys genotype effect showed its significant influence on the evaluated traits (P<0.05). The CC homozygous cows had significantly more milk, protein and fat yield in long-life production compared to heterozygous individuals. The Pit1/g.1178A>G locus affected the average values of milk, protein and fat yield in relation to the each genotype group only non-significant. The cows with AA genotype had only slight tendency to produce more milk in the analysed production season. The impact of selected loci on the economically important traits was evaluated in many recently published studies. On the contrary to our results, Liefers et al. (2002) reported in study of 613 Holstein cattle the association between the leptin genotype and milk production when the AB genotype was associated with higher milk yield. 
CONCLUSION
The selection of animals based on the LEP/ Arg2059Cys, LEPR/Thr945Met or Pit1/g.1178A>G genotypes could result in production traits improvement in dairy cattle. It is generally accepted that the leptin and its receptor has important role during pregnancy, in feed intake, energy expenditure, growth and reproduction and therefore can be considered as a strong candidate gene for economically important production traits. The results of present study confirmed mainly the significant impact of LEP and LEPR genes on milk production traits. Since our study was biased by small sample size, the analysis of bigger population is recommended. That would increase the significance of the statistical analysis and also the reliability of the obtained results.
